The increase in mycological work by diagnostic laboratories has stimulated the development of simple and reliable procedures for routine screening and identification of fungus cultures.
Since the findings at both laboratories were in complete agreement and since the urease test offered improvement for the routine identification of yeasts and some yeast-like organisms, the results are given here. For the sake of completeness this report will also present the results with a number of yeasts from Dr. Wickerham's collection which were tested after the writer's return to Germany.
MATERIAL AND METHODS
Fungus strains. The number of strains of each species used is presented in table 1. All strains were checked for purity and for typical fermentation reaction in 1.0 per cent peptone-water containing 0.5 per cent sodium chloride, and one per cent of the Seitz-filtered sugar solution and bromthymol blue as indicator. Gas production was read after two and seven days in Durham tubes.
I Temporarily assigned to the Department of Mycology, Communicable Disease Center, U. S. Public Health Service, Chamblee, Georgia, during a World Health Organization fellowship.
The cultures were kept at room temperature on Sabouraud's agar and were transferred to fresh slants before the urease test was done. Most of the strains grew well at 37 C. A few strains which did not grow well at this temperature were incubated at 22 and 30 C.
Test procedure. After sufficient growth had developed on Sabouraud's agar (usually within 24 to 48 hours at the optimal temperature of growth) a heavy inoculum was transferred with a loop to the surface of the urea medium. Only the slanted part of the medium was inoculated.
Christensen's medium consists of the following base: peptone, 0.1 per cent; glucose, 0.1 per cent; NaCl, 0.5 per cent; KH2PO4,0.2 per cent; agar, 1.5 per cent; and 0.012 g phenol red per 1000 ml. The ingredients were mixed and melted in a water bath. After adjusting the pH to 6.8 the medium was dispensed into test tubes in 4.5 ml amounts and autoclaved for 10 min at 121 C. To every tube of the autoclaved medium 0.5 ml of a 20 per cent Seitz-filtered solution of urea was added aseptically. After mixing with the base the contents of the tubes were allowed to solidify with a long slant and a deep butt.
After inoculation the tubes were incubated at the optimal temperature of the organism for 48 hr. Urea hydrolysis was indicated by a distinct color change of the indicator from orangeyellow to a deep pinkish red starting at the slanted part of the medium and progressing rapidly to the deep part. The color change could often be detected as early as 2 hr after inoculation.
RESULTS
The results of this study are summarized in The same occurred with representative strains of 7 species of the genus Rhodotorula. The members of this genus had been included by earlier investigators in the genus Cryptococcus. The test strain of R. flava, however, lacked the ability to split urea rapidly.
In marked contrast to the predominantly positive results with cryptococci and Rhodotorula spp., it was found that all representative strains of the genera: Kloeckera, Endomyces, Lipomyces, Saccharomyces, Saccharomycodes, Hansenula, Nematospora, Debaryomyces, Nadsonia, Schwanniomyces, and Pichia failed to attack urea within 4 days on Christensen's urea medium. Out of 14 species of candida tested, only a culture of Candida humicola produced urease.
Of the other yeast-like fungi, all seven strains of Geotrichum candidum and related species did not split urea. The same applies to several species of the genus Trichosporon except T. cutaneum which gave a delayed positive reaction. Likewise a strain designated as Endomyces vernalis gave a Candida humicola may be suspected of taking an intermediary position between the urease positive and starch producing strains of trichosporon and the cryptococci.
The urease test may be useful in further investigations concerning possible phylogenetic relationships among the black dematiaceous fungi, for instance between the urease-positive Pullularia pullulans and other species such as Cladosporium werneckeii and Torula bergeri, both resembling Pullularia and sharing common antigens with P. pullulans (Trejos and Seeliger, 1955, unpublished data ). An identical biochemical pattern would substantiate the assumption of a possible close relationship.
Such a relationship has also been postulated for strains of rhodotorula and sporobolomyces (Janke and Hansa, 1954 Hydrolysis of urea has not been used as a means of differentiation between genera or species of yeasts by Lodder and Kreger-Van Rij (1952) . Urea has, however, been utilized by earlier workers in assimilation studies. Wickerham (1946) has shown that urea assimilation will occur with all yeast strains previously designated as unable to utilize this compound, when an adequate vitamin supply is provided. He also has drawn attention to the toxicity of urea in simple synthetic media. In Christensen's medium, urea does not have a toxic effect upon yeasts even in a concentration of 2.0 per cent. The urease reaction described in this paper, is different from the assimilation tests performed by Wickerham (1946) 
